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© Digital audio interface in a GSM device. 

© A GSM mobile telephone comprises a digital 
audio interface for interfacing the system simulator 
(SS) for testing purposes. In the arrangement ac- 
cording to the invention a digital signal processor 
(11) and a codec (12) are implemented in the same 



physical unit, whereby the system simulator (SS) 
interfaces to the telephone via a DAI block (14) and 
a JTAG data codec register (13) arranged in the 
DSP unit. 
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The invention relates to a digital audio interface 
"(DA!) in a GSM-device, according to the introduc- 
tion of Claim 1. The digital audio interface in a 
GSM system (Global Mobile System) is a specified 
interface between a mobile station (MS) and a 
GSM system simulator (SS). 

This interface is used in the conformance test- 
ing of a GSM device, especially in performing the 
bit exact test of the speech coder/decoder and in 
testing the sending/receiving loudness ratio 
(SLR/RLR). Fig. 1 represents the MS test arrange- 
ment of a mobile station in accordance with the 
GSM specification (GSM 11.10, Part III, Aspect III, 
Entry 111.1: Special Conformance Testing Functions; 
Figure III.1-1/GSM 11.10: Test loops in the MS), 
wherein the essential parts with respect to the 
invention are marked: in the receive direction 
speech coder 101, digital interface 106, digital- 
analog converter 105 and speaker 108, and in the 
transmit direction microphone 102, analog-digital 
converter 103, as well as digital interface 107 and 
speech coder 104. According to the specification 
the interfaces transfer 13 bits wide linear PCM data 
in serial mode at 104 kbits/s. It is also possible to 
interface, via digital audio interface 106/107, to the 
system simulator SS (not shown) to connect the 
speech data in both the transmit and receive direc- 
tions. By means of the digital audio interface it is 
possible to observe and control the data stream in 
between the D/A and A/D conversion and the 
coding/decoding of the digital speech signal. 

In Fig. 1 the internal test loops, i.e. test paths, 
of the MS device required by the specification are 
represented by reference numbers 1 to 4. Path 1 
transmits decoded speech from speech decoder 
101 of the MS device to simulator SS; this path is 
used for down link speech transcoding testing. 
Path 2 transmits a signal converted by A/D con- 
verter 103 and originating from acoustic input 102 
to the simulator; this path is used for the acoustic 
devices test. Path 3 transmits a signal from simula- 
tor SS to speech encoder 104 of the MS device; 
this is used for up link speech transcoding testing. 
Finally, path 4 transmits a signal from the simulator 
to A/D converter 105 and to the acoustic speech 
output device (speaker); this path is used for the 
acoustic devices test. 

In digital interface 106/107 (DAI), according to 
the specification represented in Fig. 1, the linking 
of the system simulator is a very clear function 
because the specification is based on the assump- 
tion that the D/A and A/D converters on one hand, 
and the coders/decoders on the other hand, are 
separate physical devices with interface DAI in 
between. 

However, the applicant has, for different rea- 
sons, reached a more cost-effective solution in 
realizing the mobile station MS, wherein D/A and 
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A/D converters and coders/decoders are imple- 
mented in one physical unit. This type of unit 
comprises a DSP processor for the speech tran- 
scoding function and an analog codec for the D/A 
5 and A/D conversion of the speech signal, as well as 
codec data register CDX, through which the system 
simulator SS has to interface to the MS device in 
order to meet the DAI specifications. 

However, this creates problems. One alterna- 
10 tive is that the DSP processor reads and writes into 
the data register CDX and subsequently interfaces 
to the system simulator via a serial SIO interface 
(not shown). However, this means that a specific 
program would have to be installed in the DSP 
75 processor that takes care of transferring the speech 
data from the SIO port to the codec data register 
and vice versa. This would result in a disadvanta- 
geous situation, where the MS would not be work- 
ing in normal mode (i.e. would not be working with 
20 the normal mode speech coding program) during 
testing. Furthermore, the use of the serial port SIO 
for testing purposes limits the potential future use 
of the port for other purposes. 

This problem is solved according to the inven- 
25 tion in such a way that a JTAG (Joint Test Action 
Group, IEEE 1149.1) test access port arranged in 
the DSP unit is used in a special way according to 
the characterizing portion of Claim 1. 

The invention is described in the following with 
30 the aid of an exemplary embodiment with reference 
to the appended drawings, where: 

Fig. 1 represents a test loop arrangement ac- 
cording to the GSM specifications, whereby the 
members interfacing to the DAI interface and the 
35 required test paths are marked with reference 
numbers; 

Fig. 2 represents a block diagram of the DAI 
arrangement according to the invention with the 
implementation of the test paths according to 
40 Fig. 1 ; and 

Fig. 3 is a more detailed block diagram of the 
DAI block. 

The basis for this above-described embodi- 
ment is a mobile device, i.e. a digital radio tele- 

45 phone MS for which a digital signal processor unit 
DSP16C was selected arranged on one chip and 
specified by the applicant. According to Fig. 2 this 
unit comprises DSP processor 11 for the speech 
transcoding function, analog codec (CODEC) 12 for 

so the D/A and A/D conversion of the speech signal, 
and codec data register (CDX) iia as well as 
JTAG codec data register (JCDX) 13. Test data 
input TDI and test data output TDO are interfaced 
to the JCDX and they interface the MS to the 

55 system simulator SS via DAI block 14. 

Data from DSP processor 11 can be transmit- 
ted to JCDX register 13 via codec data register 
11a, and, on the other hand, from codec 12. Cor- 
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respondingly, register 13 can write in either direc- 
tion, that is, to register 11a and codec 12. Fig. 2 
also shows how test paths 1 to 4 of the specifica- 
tion according to Fig. 1 are implemented in the DAI 
arrangement according to the invention. 

The set of commands of the DSP processor 
further includes two special JTAG commands 
which make it possible to determine from which 
direction JCDX register 13 reads and where it 
writes. The "Program Test" command directs the 
JCDX register to read path 1 and to write path 3 
towards processor 11; thus codec 12 is not con- 
nected to the JCDX register. 

Correspondingly, the "Codec Test" command 
directs the JCDX register to read path 2 and write 
path 4 towards codec 12; thus processor 11 is not 
connected to the JCDX register. 

The above-mentioned commands can be given 
from the system simulator SS via DAI block 14. 

The essential feature of the invention is that the 
DAI interface is completely hardware-based. The 
interface is marked in Fig. 2 by line B - B. Con- 
sequently no special test configuration is necessary 
in the radio telephone to implement paths 1 to 4. 
No test program for testing needs to be loaded in 
the processor either. Only the two commands men- 
tioned are needed for the DAI arrangement. When 
a command related to JCDX register 13 is given 
via the DAI block the hardware configuration of the 
DSPC16C unit is modified in order to form the test 
paths shown in Fig. 2. 

Fig. 3 shows the construction of DAI block 14 
in more detail. DAI interface B-B via which the MS 
interfaces to the SS via five leads is shown on the 
left in the figure. Correspondingly interface A-A 
(also in Fig. 2) via which the DAI block interfaces to 
JTAG data codec register (JCDX) 13 of the DSP 
processor is on the right. DAI block 14 comprises a 
control block (CONTROL) which controls the trans- 
fer of data between the SS data registers on the 
left in the figure and the JTAG data registers on 
the right. The data transfer is controlled by clock 
lines "SS clock" and "TCK". On the top of Fig. 3 
there are control lines "test cont 1 " and "test cont 
2" which come from the system simulator on the 
left and which enable the SS to control the DAI 
block and thus also JTAG register 13 to different 
states via block "Select instruction". In other re- 
spects the markings in the block diagram in Fig. 3 
are clear to those skilled in the art. 



sion (103), and the speech signal from the 
system simulator to the speech coder (104) of 
the device and to the digital-analog converter 
(105), whereby the speech coder (104), the 

5 speech decoder (101), the digital-analog con- 

verter (105) and the analog-digital converter 
(103) as well as the interfaces in between (106, 
107) are implemented in the form of a circuit 
unit of the digital signal processor (11) and the 

io codec (12), characterized in that a codec data 

register (11a) which functions as the interface 
between the signal processor and the codec 
(12) has, in addition, been installed in the sig- 
nal processor (11), and a JTAG codec data 

75 register (13) between the codec data register 

(11a) and the test data input (TDI) and the test 
data output (TDO), whereby the test data input 
and the test data output (TDI, TDO) interface to 
the system simulator (SS) via the digital audio 

20 interface block (14). 

2. A digital audio interface according to Claim 1, 
characterized in that commands which specify 
the reading and writing directions (1, 2. 3, 4) of 

25 the data of the JTAG codec data register 

(JCDX) are added to the set of commands of 
the signal processor (11). 

3. A digital audio interface according to Claim 2, 
30 characterized in that said commands can be 

given from the system simulator (SS) via the 
JTAG codec data register (13). 
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Claims 



1. A digital audio interface (DAI) which enables 

the interfacing, to the system simulator, of the 55 
output signal of the device speech decoder 
(101), the signal from the acoustic input (102) 
of the device after the analog-digital conver- 
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© Digital audio interface in a GSM device. 

© A GSM mobile telephone comprises a digital 
audio interface for interfacing the system simulator 
(SS) for testing purposes. In the arrangement ac- 
cording to the invention a digital signal processor 
(11) and a codec (12) are implemented in the same 
physical unit, whereby the system simulator (SS) 
interfaces to the telephone via a DAI block (14) and 
a JTAG data codec register (13) arranged in the 
DSP unit. 
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